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Abstract 
This article attempts to measure the effect of ‘public sector brokerage’ in facilitating the interaction between 
enterprises in Bristol.  In particular we examine the effectiveness of a public sector project through formal social 
network analysis.  The data originates from a publicly funded consulting project measuring interaction between 
actors as a result of the Science City Bristol Initiative 2008-12.  The remit of the project has been to maximise 
investment, increase public engagement and boost connectivity among key businesses in the region.  Bristol is 
identified as an important cluster for aerospace, IT, finance and creative technologies.  To monitor and evaluate 
connections a network analysis was commissioned at the early stage of the initiative. A core-periphery structure has 
been identified with key brokerage roles held by public sector agencies - facilitating private gain and presumably an 
increase of GVA.  A number of suggestions in developing this research platform are offered in conclusion.  These 
focus on capturing the evolution of social networks, their effect on the interaction between private and public actors, 
their impact on entrepreneurship and their effect on the dissemination of innovation. 
© 2011 Published by Elsevier Ltd. 
Keywords:  
1. Introduction  
Who is the key person to know if you want to further a business venture? Should a firm invest effort into 
targeting a central actor or try to find brokers to distant others?  And who do you need to talk to in order to source or 
disseminate innovative ideas? These and related questions determine the strategies of corporate actors in improving 
the benefits from interacting with other agents in their environment. The significant question from the perspective of 
the public sector is whether such interactions can be facilitated by targeted interventions and policies.  To that end a 
number of government policies have hailed the importance of connectivity, networking and targeted interactions 
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among firms (see Christopoulos, 2001).  Science City Bristol (SCB) is the one examined here.  Research data 
presented was collected at the first stage of a South West Regional Development Agency private consulting project. 
The project has been aimed at assessing what has been termed ‘public sector brokerage’ (Christopoulos & White, 
2006) and measuring the effectiveness of a public sector project through formal social network analysis 
(Christopoulos, 2008).  The Science City Bristol Initiative 2008-12 is a key project of the UK South West Regional 
Development Agency, whose remit is to maximise investment, increase public engagement and boost connectivity 
among key businesses in the region.   
Bristol is one of six Science Cities across the UK, designated by the then Chancellor Gordon Brown in the 
November 2005 budget, the others being Manchester, York, Newcastle, Birmingham and Nottingham. The Bristol 
city-region was chosen for Science City status because of its pedigree of science, innovation and engineering. The 
region is home to the largest silicon design cluster in the world outside Silicon Valley, as well as an important 
cluster for aerospace, IT, finance and creative technologies.  To monitor, evaluate and encourage inter-company 
connections a network analysis was commissioned at the early stage of the initiative. The data collection targeted 
127 individuals from 94 companies across the Bristol public-private science sector to map current and potential 
collaborations.  
Overall, a core-periphery structure was identified with key brokerage roles held by public sector agencies - 
facilitating private gain and presumably an increase of GVA.  A goldilocks (just right) target network with fewer 
public sector brokers, fewer dyads and the establishment of more cross faction weak links has been recommended 
by The Social Network Company consultancy as part of a strategy of targeted interventions. 
2. Science City Bristol  
According to the Work Foundation, of the 56 UK cities, Bristol is the UK's "most productive large city" (Jones, 
A et al 2008).  Bristol has been previously identified as an important UK cluster for advanced engineering, ICT, 
environmental technology and the creative sector.  These sectors employ more than one third of the workforce 
(80,000 people) contributing to significantly higher than UK average GVA per head over the last ten years. The aim 
of the SCB project is to monitor, evaluate & continue to encourage intercompany connections in the wider Bristol 
area.  
A social network analysis was commissioned by SWRDA at the beginning of the SCB initiative in May 2008.  
The aim of this initial relational mapping exercise was to determine current and potential collaboration among those 
that had already signed-up for the project.  Overall a 72 percent completion rate (91 responses) was attained with 
which we were able to immediately identify a core-periphery structure with key brokerage roles held by public 
sector agencies.  The recommendation made was aimed at facilitating private gain and the increase in GVA. The 
goldilocks (just right) target network that was recommended stipulated fewer public sector centralized actors, better 
targeted connections and the establishment of more cross faction, weak links that would facilitate brokerage across 
sectors. 
Science City Bristol (SCB) was inaugurated with a set of very ambitious targets.  First there was the commitment 
of increasing productivity by investing in science, innovation and skills.  Then increasing growth in all regions by 
addressing underperformance in business practice.  There was a commitment to build on success and promote 
enterprise for all as well as a number of other general claims to the promotion of economic development in the 
region.   
All this was premised on a number of key assumptions.  SCB assumes that successful business networks place 
considerable emphasis on the selection of business interlocutors and a direct engagement with the formation of their 
business networks.  These business networks are assumed to mitigate against the costs of enterprise, enhance 
business co-ordination, and facilitate high growth.  Another assumption is that the creation of business networks is a 
relatively low-cost strategy which can create significant economic opportunities and make a major contribution to 
the dynamic of local business culture.  Furthermore the involvement of the public sector, through the official support 
agencies, in order to target successful companies as business partners could have considerable credibility with 
individual firms.  This is seen to further foster the cultivation of enterprise excellence in the region. 
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3. Benefits of targeted network activity and advantages of economic clusters  
There are multiple benefits to a consistent networking strategy according to the academic literature.  Such 
benefits would include risk sharing (Grandori, 1997); obtaining access to new markets and technologies (Grandori & 
Soda, 1995); speeding products to market (Almeida & Kogut, 1999); pooling complementary skills (Eisenhardt & 
Schoonhoven, 1996; Hagedoorn & Duysters, 2002); safeguarding property rights when complete or contingent 
contracts are not possible (Leibeskind, Porter, Zucker & Brewer, 1996); and, acting as a key vehicle for obtaining 
access to external knowledge (Powell, Koput, & Smith-Doerr, 1996; Cooke, 1996).   
Business network externalities have been associated with innovative business clusters (Teigland et al, 2004) 
while a number of assumptions of the clusters literature (Lundvall, 1992) and the regional innovation systems 
literature (Cooke, 2004) premise spatial proximity between businesses, the integration of regional supply chains and 
the interaction with other innovators as significant predictors of business success.  Businesses are found to benefit 
from selectively interacting with other businesses including a number of their competitors as well as actors beyond 
their client base or supply chain, which often include political and bureaucratic agents. 
Most research on innovation dissemination points to relational capacity as an asset (Rogers, 2003; Valente, 1995) 
while Casson and Cox (1997: 176) claim that “it is the flow of information needed to coordinate the flow of 
resources…that is crucial”. There are further, significant implications of relational dynamics for innovation 
dissemination (Christopoulos, 2001).  Entrepreneurs as risk takers are willing to explore more opportunities, while 
managers would take a more incremental approach in dealing with new innovations. (Liparini & Sobrero, 1997: 
204). 
4.  Methodology 
This project was commissioned by the SCB steering group on behalf of SWRDA as a longitudinal panel study 
during the SCB project. A second set of data collection was due in January 2010. To explore the networks of 
collaboration and potential future collaboration two key questions were asked via an online survey on May 14th 
2008. Data was collected in a ten working day period with 60 percent of the data received within 72 hrs of launch.  
 
Q1.Collaboration Question 
Who within this community do you regularly collaborate with on ideas and projects? 
 
Q2 Potential Collaboration Question 
Who within this community do you NOT currently work with but see potential to work with in 2008? 
 
Participants for this original benchmark mapping exercise were selected by the SCB steering committee on the 
basis of prior engagement, local knowledge, Bristol Enterprise Network membership and attendance at the inaugural 
SCB launch conference on May 14th. It is noted that participation could be construed to be arbitrarily biased 
towards steering group brokerage.  This, however, was deemed a fair and accurate representation and a fair 
boundary of the Bristol City Region business community as identified within the SCB remit. 
5. The evaluation instruments 
Analytics used included MindNet ‘close up view’ and ‘big picture’ undirected ego network assessments from The 
Social Network Company proprietary software in Figure 1, (NV2D, Jonathon Cummings 2005). Additional 
statistical analysis was conducted employing UCINET (Borgatti, et al 2002) factions routines and the between group 
brokerage measures as proposed by Gould and Fernandez (1989). 
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Figure 1. Network map viewing by location and attribute (company) 
6. Regional university collaboration (or not) 
Bristol has a thriving start up and SME culture as well as a strong base of large multinational companies like 
Airbus, Rolls-Royce, HP Labs and Orange. It is also the home to the third most powerful research cluster in the UK 
– 4 leading universities which between them have 26 science departments rated at 5 or 5* in the last Higher 
Education Research Assessment Exercise. Our research collected data enabled us to question the natural assumption 
that such a high performing cluster would be optimally connected.  
 
 
Figure 2. University collaboration 
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Results proved counter-intuitive revealing clustering based on geography rather than discipline, relatively low 
density and the importance of key brokerage roles (Figure 2) with significant opportunities for closure and 
bandwidth improvement between Universities, as well as clearly identified missed potential collaboration 
opportunities (Figure 3). 
 
 
Figure 3. Potential collaboration among Universities 
7.  The map of missed opportunities 
Potential collaboration opportunities were identified through the initial data gathering across SCB. Ego Network 
analysis enables the focus on practical actions. As an example we offer the potential collaborations of Node 470 
(Figure 4) which revealed 6 reciprocated ties, these were subsequently followed up to explore the potential for future 
opportunities; node 470 has an indegree of 8 an outdegree of 11, while 6 of their ties are reciprocated. The second 
degree of separation was also incorporated in interview debriefs to increase the potential collaboration horizon and 




Figure 4. The map of missed opportunities for Node 470  
 
Tom Alcott and Dimitrios C. Christopoulos / Procedia Social and Behavioral Sciences 10 (2011) 90–97 95
8. Interactions within Science City Bristol 
Our network map of interactions among actors in Science City-Bristol reveals the key individuals and crucially 
whether targeted interventions could improve the dissemination of information within this environment.  In Figure 5 
we depict the reported acquaintance network among all actors in this network.  In Figure 6 we depict only relations 
that are reciprocated between actors to take account of the propensity of a number of actors to over-represent their 
interactions either as a strategy or due to cognitive bias.  The network becomes much less dense in Figure 6 and we 
are able to identify a number of non-trivial cut-points to the network.  There are two evident observations.  First, 
there is a core and periphery structure.  Second, the core largely consists of the public sector brokers and the dozen 
or so actors of high reputation in the city.     
We specifically looked for evidence of collaboration and competition within and across sectors and aimed the 
first level consulting intervention at identifying potential future collaborators.  Of specific interest for their potential 
as innovation diffusion generators are networks across different economic sectors.   Furthermore, evidence of 
diversity within sub-clusters of the network could be linked to the robustness and positive net externalities of 
activity within this specific network.  As we only depict here the early stage of the development of this environment 
it is inevitable that the most central and prominent actors are the key instigators within the public sector institutions, 
such as SWRDA and the regional Universities.   
In the next stage of the analysis, by employing longitudinal data, we will examine evidence of further local and 
sectoral clustering.  The role of reputation and relative business weight will be factored into the structural position of 
actors in the network through the inclusion of further time points in the analysis.       
 
 
Figure 5. SCB - All actors, node size weighted by brokerage effective size.   
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Figure 6.  Reciprocated ties weighted by effective size (Cut-points in red) 
9. Future Direction 
Engaging with this project, individual actors have been able to discern weaknesses in their network position and 
detect opportunities in those that reciprocate a collaboration interest.  At the same time they have been able to gain 
an overview of the structure of interactions among others and potentially determine an optimal strategy for their own 
network interactions.  By improving on their cognitive map of the network they are effectively improving their 
horizon and making an informed decision on whether it is best for them to meet a central Jack or a peripheral Bob.   
As an evaluation device this project is constrained by the limitations inherent in assessing the effectiveness of all 
policy.  SCB has to be assessed on the basis of alternatives that cannot be directly ascertained.  The ‘non-policy 
case’ can only be surmised and could not properly be imputed.  However, we have been able to demonstrate an 
effect that SCB can have on the interaction among public and private agents in the region, which could make a 
difference in the way the regional economy copes with the current world recession as well as its future growth 
prospects.  Indeed future challenges for our work would consist of accounting for the evolution of this network 
through time, while evaluating the dissemination of innovation and the outcome of collaborations that a network 
engineered by the public sector generates.  Overall, to evaluate the effectiveness of public policy in this instance we 
intend to look at bottom-line effectiveness beyond an “accounting’’ notion of GVA and anticipate integrating 
theories of entrepreneurial self-efficacy to our evidence of interaction among these actors. 
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